Conventional methods in this field include identifying and screening compounds in a laboratory setting with cells and animals, and then moving on to clinical trials with promising compounds. To complicate the issue with these methods, effective compounds might not exist in the original herbals, multiple components might be involved with outcomes, long study period and high cost. The method described above might bypass bottlenecks such as, 1) promising compounds are identified from test patients who demonstrate preferred and safe results, 2) more than one compound might be identified, 3) safe and effective compounds might be metabolites and not exist in herbals. The process includes a website to collect clinical information. The promising compounds can be determined by analyzing common components from patients. Both internal and external tests could be done with promising compounds, the entire process would be very efficient and economical.
Introduction
Development and application of chemical compounds to treat illness is a hallmark of modern medicine that is a product of modern chemistry, research and development. Developing a new drug would take an average of 15 years from research to market, and costs about 2 billion US dollars on average. Due to the high cost, only one unknown compound can be tested at a time to prove its safety and efficacy.
Study of two or more unknown compounds in the same trial would cost much more, which few pharmaceutical companies can afford.
Traditional Chinese Medicine (TCM) has made an indelible contribution to the health of the Chinese people. TCM is a natural medicine; its effects must have its inherent material basis, which might be achieved by a single or multiple chemical components. Herbals However, these methods can only identify peaks corresponding to chemical compositions. They cannot associate these peaks with effectiveness and safety. Therefore, the material basis is still bottlenecked in a TMC study.
While the method described could rapidly isolate and identify promising, safe and effective compounds from a human being, more importantly, the application of the method would significantly improve new drug development with a much lower cost and reduced time.
Description
To achieve the above goal, a website must be established which is specialized for use by TMC doctors to collect general and clinical information from their patients. Information on such a website should be available for free downloading, which would enable each user to analyze the data. Practitioners would be taught how to use the program in order to conduct statistical analyses.
One mixture may achieve different results in different patients. The mixture could be found safe and effective, or safe, but not effective (or effective, but not safe?). Doctors could, then, analyze the results, adjust compositions, and re-treat patients to improve outcomes (sounds a lot like clinical trials).
Practitioners could also compare patients with different forms of treatment to check the effects and possible side effects of herbals. Results could be announced or published, allowing other doctors the opportunity and possibility of repeating these results using the same methods. This proves TMC is a measurable and repeatable treatment option. If preferred results are achieved, the next step is the analysis and discovery of active ingredients. This process is illustrated in FIG. 1.
There are numerous ways of analyzing chemical compositions, such as high pressure liquid chromatography (HPLC), liquid chromatography-mass spectrometry (LC-MS), liquid chromatography mass spectrometry-mass spectrometry (LC-MS-MS), TMC fingerprint, and so on. The human body is composed of thousands of chemical compositions. Using computer programs to analyse blood specimens from individual test subjects, common components among subjects with preferred results could be detected.
Assuming 10 patients (p1 to p10) with the preferred results (shown in FIG. 1 In those patients who demonstrated no safety issues but with effective results when treated using herbals, the concentration of the identified components could be determined. The next step is to confirm the availability, safety, and efficacy of these compounds.
A chemical database should be searched to check whether identified common compounds are commercially available. If not, the compounds should be synthesized or purified for use in further study.
The safety of these compounds can be determined through clinical trials. The range of these compounds can be discovered by studying blood samples taken at different points in time.. Purified or synthetic compounds could be used in animal studies, if they prove safe, and could be used in treatment of patients with the original mixture.
To eliminate inert ingredients in herbals, the synthesized compound could be used in isolation to treat patients. Some of the patients in the last step of FIG. 2 could be treated with components in conjunction with herbals, whereas the rest of the patients could be treated with components only. The purpose of this study is to eliminate non-essential components.
If some patients exhibit preferred results, the compounds would be proven effective and could be used alone clinically, which process is described in FIG 3.
Analyses of the components of each original herbal and mixture of these herbals could be performed, and the results could be compared with other compounds in chemical databases to see if they are structurally known. Active compounds may be present in the original herbals, or the mixed herbals. If the active compounds are not present in these herbals, they might be in vivo metabolites.
Example 1: Discovery of anti-bacterial components in herbals
Doctors used herbals to treat patients with E. coli septicemia. Ten patients were treated with the first mixture. Blood collections were done at time points 0, .5, 1, 2, 4, 8, 12, and 24 hours after patients received the mixture. In vitro colony tests were done, and the results were as follows:
At 0 hour, the mean of the colony was 52 with standard deviation (S.D) 11; after 24 hours of the first mixture treatment, the number of the colonies was 222 with S.D. 35. The first mixture was not effective.
Then doctors used the second mixture to treat the same patients. Blood collections were done at the same time points. In vitro tests were done, and the results were as follows: Based on these results, the second mixture is proven effective and safe. Analysis of blood samples of the patients shows that each patient has many chemical components, but only 4 compounds (C1-C4) are present in all patients.
In an analysis of the blood samples of patients treated with the first mixture, C1 and C2 were found. Chemical databases show that C3-C4 are structurally identified, and commercially available.
The C3-C4 were tested in vitro in a Petri dish and were found to have prominent anti-bacterial
properties. The peak concentrations were determined by measuring the blood samples collected at different times from those patients. This allows proper dosage for C3-C4 to be determined. Based on the concentrations, vitro toxicity tests were done with C3-C4 and found without issue. Safety and efficacy tests were done in volunteers. If the patients in the trial showed preferred reactions without apparent sideeffects, they could be used to treat patients. 
Example 2: Discovery of effective components to treat hypertension with herbals
A TCM doctor treated twenty patients suffering from hypertension with a mixture composed of A, B, C, D, and E herbals. Initially, all patients had high blood pressure, but no other diseases. The test patients came back to the clinic once every three days. After two weeks, blood pressure among the ten test patients returned to normal. There was no change in blood pressure in the ten control patients. Blood collection was done at times 0, 0.5, 1, 2, 4, 8, 12, 24 hours, and 3, 7, 10 days after the treatment.
Logistic stepwise regressions were applied, with findings that compounds A, B, C, and E were statistically significant herbs--R 2 = .81. The herbal D was removed from the mixture. This result was confirmed in the treatment of patients by other doctors.
By LC-MS-MS analysis, blood samples from those patients with good results showed hundreds of chemical components in each patient, among which, only four identical ingredients, W, X, Y, and Z were detected. Logistic stepwise regressions were applied, and only ingredients W, Y, and Z were statistically significant--R 2 =0.84 for these 3 components.
Databases were searched, which led to the conclusion that Y is a known compound and can be synthesized, and Z is an unknown compound. W is a compound contained in herbal A, Y is a compound contained in herbal B, Z is neither present in A, B, C, or E herbals, nor present in the mixture of A, B, C, and E, therefore, Z must be a metabolite of either A, B, C, or E, a vivo metabolite.
The structure of Z was later discovered and can be synthesized. Chemical analysis showed that the highest concentration of W, Y, and Z in each patient is explained in Table 2 . All the data in this table are hypothetical. By biomarker analysis, five types of biomarkers were seen among P1-P10: AAA, BBB, CCC, DDD, and EEE. Type AAA patients only needed Z compound for their treatment, type CCC needed W, Y, and Z compounds for their treatment, while types BBB, DDD, and EEE patients were not treatable with any of these compounds individually or in combination. The results are shown in Table 3 : 2. There was no reason to add W, Y, Z components, since these components existed in those patients within normal range.
The biomarker for ten patients with good results was HHH. In future treatments, these biomarkers should be checked first. If the biomarker is AAA, CCC, or HHH, the compounds W, Y, and Z can be applied for treatment. Patients with biomarkers BBB, DDD, and EEE should not be treated with these compounds as explained in Table 4 .
If a patient displays preferred results from herbal treatment, some components must exist for the response. They could be different components which exist in the herbs, or reaction components from different herbals, or metabolic compounds within the human body. Patients showing preferred results should have reaction mechanisms, such as receptors, chain reactions, enzyme subtypes, and so on.
Depending on the patient's reaction to herbs, they can be divided into three categories: A, B, and C. Table 4 below shows the classification of patients based on their response to herbals. Type A and B patients can be treated with these herbals, whereas type C patients cannot be, as these patients lack the necessary reaction chain for the herbals. These types of patients can be identified by scientific methods.
All information is hypothetical. Note: If the structures of C1-C4 are unknown or they cannot be synthesized, they may be purified first for the studies.
The example cases listed above are not exhaustive, but representative and are given in order to illustrate the application of this patent. There may be other unlimited examples within the scope of the present invention.
Discussion
Conventional methods in this field include identifying and screening compounds in a laboratory setting with cells and animals, and then moving on to clinical trials with promising compounds. To complicate the issue with these methods, effective compounds might not exist in the original herbals.
Many original compounds may be modified, metabolized and re-synthesized in living bodies; multiple components might be involved with outcomes. Even though tremendous efforts have been made, few compounds have been discovered and approved by the United States Food and Drug Administration, and made it into the market.
The method described above might bypass bottlenecks such as, 1) promising compounds are identified from test patients who demonstrate preferred and safe results; 2) more than one compound might be identified; 3) safe and effective compounds might be metabolites and not exist in in herbals.
If effective compounds are discovered to exist in nature, which may allow them to bypass approval in the United States by the Food and Drug Administration, they could be patented as a clinical application.
Depending on the nature of the illness, it may only take a few weeks or months to isolate, identify and test promising compounds rather than years. For example, if a group of patients were suspected of having a bacterial or viral infection, and were treated with TCM, the symptoms could improve in a few days. Analysis of blood samples and identification of relevant compounds might take a few days or weeks. If potential compounds are synthesized and available on the market, the further studies would be to verify whether these compounds were still safe and effective in purified forms, the entire process might only take a few months.
1. Find out common compounds among those patients (see figure 2 ). 4. By analysis, there are 4 common compounds (C1-C4) discovered in these patients.
5. By analysis, there are 2 same compounds (C1-C2) found in these patients treated in the first mixture, C3-C4 are new components after treatment with the second mixture. Check database, and know that C3-C4 can be synthesized and available.
C3-C4 can be used to treat patients. Go to step 10. Try to synthesize C1-C2, then go to step 10. 
